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FOREWOQRD

This technical report covers work perfornmed under Air FForce Contract 1133000-87-C-0404, DAPro
Project. This contract is sponsored by the Manufactoring Technology, Air Force Systems
Command, Wright-Patterson Air Force Base, Ohio. It was administered under the technical
direction of Mr Bruce A. Rasmussen, Branch Chief, Integranon Technology Division,
Manufacturing Technology Directorate, through Mr. David L. Judson, Project Manager. The
Prime Contractor was Integration Technology Services, Software Programs Division, of the
Control Data Corporation, Dayton, Ohio, under the direction of Mr. W. A. Osborne. The DAPro
Project Manager for Control Data Corporation was Mr. Jimmy P. Maxwell.

The DAPro project was created to continue the development, test, and demonstranon o the
Integrated Information Support Svstem (IISS). The 1SS technology work comprises
enhancements to IISS software and the establishment and operanion of 1SS test bed hardware and
communications for developers ind users.

The following list names the Control Data Corporation subcontractors and their contributing
activities:

SUBCONTRACTOR ROLE

Arizona State University Responsible for test bed operations and support in Arizona.

Control Data Corporation Responsible for the overall Common Data Model design
development and implementation, [1SS integration and test, and
technology transter of 11SS. Also responsible for USAF and DoD
Booth at CALS EXPO '8§8 and CALS EXPO '89.

D. Appleton Company Responsible for providing software information services ftor the
Common Data Model and [DEF1X integration methodology.

International Business Responsible for studies in Enterprise Integration Framework.

Machines

ONTEK Responsible for defining and testing a representative integrated
system base in Artificial Intelligence wechniques to establish fitness
for use.

Simpact Corporation Responsible for Communication development.

Structural Dynamics Responsible for User Interfaces, Virtual Termimal Interface,

Research Corporation and Network Transaction Manager design, development.

implementation, and support.
Universal Technology Responsible for test bed operations and support in Dayton.
Corporation
Northrop Aircraft Division  Responsible for studies in Enterprise Integration Framework.

TCS Consulting Responsible for OSf communications development.
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SECTION 1

INTRODUCTION

1.1 Background

Since 1979, projects have been supported to design and develop a prototype of an
integrated computer system called the Integrated Information Support System (IISS). The Data
Automation Processor (DAPro) project was created to continue the development, testing, and
demonstration of 1ISS. The objective of the DAPro project is to establish and operate a Test Bed,
to validate the concept of integrated applications supported by IISS, and to maintain and enhance
I1SS.

DAPro is a continuation of technical results from Project 6202 and its predecessor Project
6201. The initial objective of Project 6201, ICAM Integrated Center (ICENT) Manufacturing
Control Material Management (MCMM) System, was to establish the Requirements Definition and
Detail Design of an ICENT-level MCMM System. As work proceeded, it became apparent that
accomplishing this objective required an integrating mechanism that allowed the integration of
higher-level planning systems, with lower-level shop floor control systems.

Work under ICAM Project 3101, Computer-Based Information System (CBIS),
established a number of principles as guides in formulating solutions for the near term that are
extendible for the long term. The solution to the ICENT integration issue appeared to be generic to
the entire spectrum of system and data integration. It was apparent that undertaking IISS would
ultimately yield not only the solution to integrating high-level and shop floor systems but to the
entire spectrum of integrating existing enterprise systems and future systems.

Project 6201 and 6202 objectives were to establish and operate a Test Bed to validate the
concept of integrated applications supported by establishing an 1ISS. In addition, the projects
established a standards guideline document called the "Interim Standards and Procedures” to guide
the design of the IISS and to provide guidance to other ICAM projects. A set of requirements and
a migration strategy were established as the basis for enhancement direction to the IISS.

The DAPro objective, under the prime contractor Control Data Corporation, is to establish,
operate, and enhance a Test Bed containing services provided under Project 6201 and 6202. This
project will provide technical and educational support for 1ISS users representing several
manufacturing technology centers and disciplines, including integration technology, sheet metal,
machinery, composites, electronics and assembly. Each center could be supported by the Test
Bed, which includes system development, tests, production emulation, and technology transfer
environments.

1.1.1 Today's Non-Integrated Envirgnment

Today, factories are characterized by a multiplicity of discrete information systems that
have been designed to serve individual users or activities within an organization. Since many of
these activities receive information from and generate information for many other activities, an
extremely complex non-integrated information system has been developed. Additionatly, today's
environment is characterized by a number of different computers that do not easily communicate,
have different keyboard access methods, and require expertise in order to use them. These
conditions lead to a reluctance to implement other types of software and equipment.

1-1
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While capital spending for computer equipment and software is soaring, and information
costs are mounting rapidly, the current environment results in the poor treatment of data and a
waste of information, which is a valuable corporate resource. This situation becomes more
complex and difficult to contain as more discrete systems are installed.

The Air Force's Manufacturing Technology Directorate at Wright-Patterson Air Force Base
(WRDC/MTI) recognized the advantages and requirements for integrated computer systems. The
Air Force realized that an integrated computer system would reduce the cost of these manufacturing
processes. Therefore, the Air Force has been supporting the design and development of a
prototype of an integrated computer system, the 1ISS, since 1979. The DAPro project was created
to continue this effort of the development, testing, and demonstration of 1ISS.

1.1.2 What is the Integrated Information Support System?

IISS is a software system that provides the user with a single view of data, even though
that data migi.t reside on one or more databases on one or more computers. The system under
IISS appears as a single computer system with one central repository of data. Users and
applications access this data without regard to its location, the type of terminal available, or the
format of the stored data. Under IISS, the user does not have to be familiar with a specific
database management system or a specific vendor's hardware and software to access data. 1SS
provides the tools to allow the business enterprise to define and control data, enforce data integrity,
and provide data shareability, data quality, data timeliness, and ease of use.

1ISS is an evolutionary approach to the design of an information system. This approach
allows new computers and software systems to be added or implemented within the organization as
required.

IISS uses the threc-schema ANSI/SPARC concept developed for integrated environments.
Using this concept, data is available to users regardless of the system environment.

1.1.3 Test Bed

To develop the IISS software, prove the concepts, and demonstrate the system’s use, a
combination of hardware, software, and communications have been established. This combination
is called the IISS Test Bed.

The Test Bed hardware currently consists of two interconnected VAX computers. These
VAXes are used as the main computers for user interface and central database access. The
computers are interconnected using DECNET. Communications include leased lines, dial-up lines,
multiplexors, and modems. The Test Bed allows access for system development, technology
transfer, and implementation of advanced technology centers, which expect to use this environment
to validate production prototypes.

1.2 Goals of DAPro and IISS

It is estimated that in large U.S. corporations most of the existing computer applications
will be redesigned over the next 10 to 20 years. It is furtner expected that, because of the rapidly
changing computer technology, the construction techniques and operation modes of new
applications will bear little resemblance to those of existing systems.

Because of the complexity of these new systems, integrating them becomes even more

important. However, data integration must be accomplished using new application techniques and
designed for interaction in conjunction with existing applications. The IISS software architecture

1-2
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allows for an integrated application process that can access dita exisiig o one or moge databiases
and computers.

(8]

1SS development and the DAPro project are required to meet several goals:

Provide a testing facility for separate Computer Integrated Manufucturing (CIM) software
products.

Demonstrate initial integration of CIM products

«  Data integration via the CDM and IDEF modeling methodology.

+ Techniques for more extensive integration of program functions.

Provide a site for demonstration and evaluation of CIM products

+ Applications.

» Methodologies.

+ Information support system.

Reduce risk to subsequent users of CIM products by providing an cnvironment to test the
concepts of 11SS.

Provide standards, guidelines, and procedures

s For development of CIM products.

»  For evaluation/adoption by industry.

Demonstrate strategies evolving from current application processing and development
methods and techniques that will subsequently reduce cost and increase system flexibility.

1.3 Summary of Benefits of 1ISS

DAPro is a support service that assists others in achieving the benefits of an integrated

environment using 1ISS technologies and concepts.  Other projects using the concepts can
implement CIM systems faster and with less risk by providing a test environment to prove
applications concepts in an integrated environment.

The design of 1ISS provides the following capabilities:
+ Portability between computer systems.

« A common data management system that provides one common method for defining
and accessing data from the system regardless of location.

+ A common data definition language to detine data within the system.

« A common data manipulation language to allow standard access o data without regard
to location, access system, or format.

« A common user intertace 1o allow one central type of dccess w the system from muluple
terminal types.

+  Computers to communicate throughout the TISS environment. Data access is not
bounded hy hardware or software systems.
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Data that is managed by T1SS software as it is transminted throughout the system. This
allows I1SS to be responsible for data transmission instead of the applicaton progranm.

Computers that appear in the 1ISS environment as one computer. 1SS is responsible
for accessing different hardware systems. It is not the responsibility of the programmer
or the user 10 know the characteristucs of each computer beng accessed.

Beneftits of 11SS include:

Distributed heterogencous systems, distributed data, and disiribuied processing is
provided by IISS.

Independence of application data from considerations of actual internal storage
organization and database management system access technigues is available.

Reduced and controlled dati redundancy.

Automated data validation, assertions, triggers and constraint checking through the
Common Data Model.

Transaction-oriented applications.

Standardized user interface (similar menu construction for all applications, standard
user "HELP"” procedures, standard error messages, ¢e1c¢.).

Controf of execution in a consistent manner of processes on different computers with
different operating systems.

Facilitation and control of passing data and messages between processes on the sime or
different computers.

Consistent error handling throughout the system.
System-wide control of startup, shutdown, restart, and recovery.

Application programs written with relational database languages referencing non-
relational databases.

Independence of application program from the characteristics of the terminal on which it
will be used.

System-supported translation of information formats to host-specific representations.

Standardized electronically generated documentation.
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SECTION 2

EXECUTIVE OVERVIEW

A prototype operation of IISS was demonsrated in March 1983, and the first official
release, Release 1.0, occurred in September 1983. In the second quarter of 1988, Release 2.3 was
issued. Release 3.0 was released in the third quarter of 1990.

The 1ISS software architecture is designed to support the interconnection of heterogeneous
computer systems through a local area network (LAN) complemented by Wide Area Synchronous
and Asynchronous Communication (WASAC) lines.

The software architecture provides:
» Layered architecture for maximum flexibility
+ Distributed application data on heterogeneous data bases

* Process-to-process communications through preplanned transactions- Distributed at the
application layer - Distributed access at the system layer

+ Integration and coordination through @ Common Data Model (CDM) and an integrated
Network Transaction Manager (NTM).

The software architecture reflects the issues of portability and flexibility. Consequently, the
software architecture is layered and modular. The software architecture reflects the intent to
minimize the amount of software changes which must be made to application programs to allow
their integration into IISS.

2.1 Present Environment

Today's factories are characterized by a multiplicity of discrete information systems which
have been designed to serve individual users or individual activities within an organization. In
today's environment, each user receives information, manipulates it, generates his own
information and passes it to another activity. The second activity takc. this information, combines
it with other information and passes it along. Since many of these individual activities receive
information from and generate information for many other activities, an extremely complex
information system has been developed. This complexity is compounded by the fact that
information is inaccurate, untimely and unshared.

Additionally, today's environment is characterized by a number of different computers
which do not easily communicate, which have different keyboard access and which create careers
for experts on specific computers. This expertise leads 1o a reluctance to tackle other types of
equipment.
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Figure 2-1. Complexity of Current Information In’_rchange

While capital spending for computer equipment and software °s soaring and information
costs are mounting rapidly, the current environment is resulting in the poor treatment of data and
waste of information, a valuable corporate resource. This situation is worsening as more systems

are put into place.
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2.2 Integrated Information Support Sysiem (JISS)

The IISS is an evolutionary approach to the design of an information system which has
near and long term impact and which will function in the current environment. The 1ISS achieves
control of and access to information to allow data shareability, data quality, data timeliness and
case of use. The IISS answers important information questions, related to location of data,
passing of data, recognition of data and control of data.

2.2.1 Communication

The design of 1ISS makes it possible to communicate among computers throughout the
business from engineering to the shop floor. This allows access 1o information, shareability of
information and timeliness of infonnation.

2.2.2 Management and Control

The design of 1ISS manages the passage of information throughout the IISS system by
routing the user's request to the appropriate host computers assures operability of the 1ISS system
by performing necessary coordination, communication ani housekeeping functions.

2.2.3 Muld-Computer Environment

The design of 1ISS makes all computers look like a single computer. Access to several
vendors computers is transparent to the user, who is not required to be an expert on a computer in
order to use it.

2.2.4 Daia Shareability

The design of IISS makes all the information on the different systems look like it's in one
place, in one format. This approach makes it possible to share information among users and has a
substantial impact on the quality of data.

2.2.5 Ease of Use

The design of 11SS makes each user's terminal able to access tiic apparent single computer
and apparent single information repository. This makes it possible to easily use the information.

o
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INFORMATION
« WHERE IS IT?
PROBLEMS HEREIS
- HOW CAN IT BE
PASSED?
+ SHAREABILITY
- HOW WILL USER
» TIMELINESS RECOGNIZE IT?
« QUALITY -« HOW CAN IT BE
CONTROLLED?
« EASE OF USE
+ COMMUNICATION INFORMATION
AMONG QUESTIONS
COMPUTERS

Figure 2-3. Information Problems and Questions

2.3 Major Subsystems of the IISS

The Integrated Information Support System is made up of four subsystems which together
provide answers to the information questions:

+  Whereisit?

* How can it be passed?

» How will the user recognize it?
» How can it be controlled?

These four subsystems are:

+ Common Data Model (CDM)

» User Interface (UD)

*  Network Transaction Manager (NTM)
«  Communication (COMM)

2-5
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The system-level interfaces between the principal HISS software subsystems is described
briefly in the following paragraphs. The major software components in the IISS environment are:

o=

Integrated Application Programs
Non-Integrated Application Programs
Common Data Model

Distributed Database System Processes
Local Database Management

Network Transaction Manager

User Interface

Communication Subsystem

IISS Monitor

The following diagram shows the interfaces between the components. There are several
layers or levels of interfaces and there are protocols between the components.

The services which are provided by a software component are typically a subset of the
functions of the component. For example, the NTM is called to send messages between
application processes. This is a service. The NTM must also validate the message header
information and route messages to their destinations, but these are not considered services in this
context.

Integrated application programs provide "external” services to 1ISS users and may
cooperate with other IISS programs. Application programs are not considered to serve in any
subordinate role with respect to other 1ISS software. Hence, no "internal” services are associated
with application programs.

The structure of a typical application program as consists of COBOL source code (this
could also be C or FORTRAN source code) and several layers of service routines which are
provided from IISS libraries. The first-level interfaces connect the application program with the
User Interface, Distributed Database Processes (through precompiled Neutral Data Manipulation
Language statements), and Network Transaction Manager. The lower-level interfaces connect with
Interprocess Communications and the host operating system.

Non-integrated application programs neither provide nor use IISS related services.

The Common Data Model has two principal roles in the IISS environment. One is
maintaining an accurate picture of the data stored throughout the IISS computer network. The
other is making this information available to [ISS system and user processes. Maintenance of the
CDM database is the responsibility of the CDM database administrator and is not considered a
service. Providing data to IISS processes, however, is a service. The mechanism for calling upon
CDM services is through NDML statements. Translation of NDML statements is a CDM function,
but it is not considered a service.
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The processes to perform a query for distributed data for an application require the
following services:
1. Distributed Request Supervisor
Local Request Processors
Data Aggregators

Conceptual to External Schema Transformer

iss
OFER

INTEGRATED Hss
JAPPLICATION MONITOR
NTM
—-———— o o g e i e o e
T~~~ HOSTA __.-""
-~ T -
NON- NON-

INTEGRA INTEGRATED
APPLICATION APPLICATION

Figure 2-6. 1ISS System Overview
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All of these processes (except the application process initiating the request) are "owned” by
the CDM and only provide services for query processing. Distributed queries are the most complex
scenarios of communicating processes considered for the IISS environment, and they have
"driven" the requirements for the NTM.

Each local DBMS represents a unique interface the local database request processes.

Application processes, Distributed Database Processes, the User Interface , and other 1ISS
programs call upon the NTM for the following major categories of services:

1. Process Logon and Logoff
Initiating and Terminating Processes

Sending and Receiving Messages

:&WN

Obtaining Status of Messages and Processes

The mechanism for invoking these services is through a library of service routines which is
linked into each calling program. This technique allows the NTM w view AP's, database
processes, and the Ul as simply "processes”. It also allows the NTM to effectively hide the details
of NTM message headers, packet size, and the IPC interface from the NTM users.

The User Interface provides a number of services to IISS users such as simple menu-
driven control of programs and a convenient "help" function. The interface described here focuses
on the services provided by the UJ to other IISS software components - principally application
programs. The UI provides the following services to conwol the display of forms and data, and
retrieve user input;

1. S~lect forms to be displayed from a collection of forms
2. Insert data into fields before they are displayed

3. Display part or all of a form on the user's screen

4. Allow field values to be updated on the screen

5. Erase part or all of a display

6. Accept data from the user's keyboard.

The principal role of the Communications subsystem is to provide host-to-host message
transfer. The 1ISS software architecture has allocated two COMM processes (one at either end) for
each pair of communicating machines. Messages sent via a given COMM process go to only a
single destination. The only routing and distribution function performed by COMM processes is in
handling high- and low-priority messages which are sent and received in different IPC channels
but are transmitted between machines over a common communications channel.

The system monitor provides performance monitoring and nonrecoverable failure handling.
The objectives of the Interprocess Communication Primitives (IPC) are to provide a

machine-independent, COBOL interface for communication between cooperating concurrent
processes. In the IISS environment, application programs are provided higher-level message-

2-9
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passing services by the NTM. IPC services are used, directly, only by IISS "system” software
such as the NTM and COMM.

The function of the Virtual Terminal Interface (VTI) is to insulate application programs and
other 1ISS software from the special characteristics of individual display terminals. Each brand of
computer terminal uses a different set of control characters and different control sequences to clear
the screen, position the cursor, highlight texit, scroll displayed information,etc. The service
provided by the VTI is the conversion of standard control characters and contro] sequences as
needed to support the terminals connected to IISS computers.

2.3.1 Common Data Model

The Common Data Model (CDM) is responsible for making the information on different
databases, which may be on different computers, look like a single data repository in order to
address data shareability and data quality. The Common Data Model refers to a single logical
Enterprise Database. The logical Enterprise Database, which appears to be a single database to the
user, is an integrated view of the enterprise developed without physically combining data. This is
accomplished utilizing a three-schema architecture made up of an internal schema, a conceptual
schema and an external schema. Each individual database in the IISS system is described by an
internal schema. The contents of the internal schemas of all of the databases are logically reflected
in the enterprise’'s conceptual schema. This represents the description of all of the data that any
program with the correct access privileges can obtain. This data is also known as common data.

The external schemas give individual programs a view of a portion of the common data.
Mappings are also described so that data in an external schema format may be transferred to
conceptual format and then to internal format. Included in this are changes such as name change ,
metric to English conversion, number of decimal places, unit conversion or number of characters
in a name.

The CDM consists of four components:

1. Neutral Data Definition Language Processor
Neutral Data Manipulation Language Precompiler

Distributed Database Manager

-C-’UJN

Utilides

The NDML Precompiler and the Distributed Database Manager are referred to as the
Common Data Model Processor (CDMP).
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Figure 2-7. Three-Schema Architecture

The precompiler ransforms schema formats and decomposes a request for 1ISS data into
requests for data found in specific data bases. The precompiler utilizes the locations and format of
all data in the system described in the CDM. For each user's application, using a neutral language,
the precompiler generates a modified users application program as well as Request Processor
programs to allow retrieval and/or update of actual data from each appropriate existing database.
The precompiler generates another program to do the translation from conceptual form to external
form. All of these programs are generated only once for each users application. This is
accomplished automatically.

During program execution the Distributed Request Supervisor (DRS) interprets the input
message from the modified users application and passes requests to the Request Processors which
access the appropriate databases . The Request Processors convert the values to conceptual form,
output them to their sub results and report the volume of data extracted to the DRS. Based on
minimizing communication, the DRS initiates data rransfer to move each sub result to the
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appropriate host computer. For each pair of sub results, the DRS initates the Aggregator which
combines two sub results into 4 third sub result. The modified users application accesses the
results by initiating the Conceptual-External Transformer to convert the result 1o the format
specified by the Users External Schema.

2.3.2 User Interface

The subsystem which makes each user’s terminal able to access information anywhere in
the system and addresses the problems of ease of use and how the user will recognize the data is
called the User Interface (UI). The software to provide this capability consists of the following:

+  User Intertace Development System (UIDS)
+ User Interface Management System (UIMS)

+ Electronic Documentation System (EDS)

User Interface
Development System

User Intertace (Ul) Ml;?!(;;:‘:er;?cseystem

Electronic
Documentation System

Figure 2-8. User Interface Modules

The User Interface Development System has three components. The first is a wext editor tor
use by developers and users. The second is a forms editor that is used to build and maintain form
definitions. The third component is the application generator which has two subparts for repon
writing and rapid application generation.

The User Interface Management System has four components:

1. User Interface Services
2. Forms Processor

3. Virtual Terminal Interface
4. Application Intertace.

The Virtual Terminal Interface (V1) is responsible for handling terminals of chifferent types
and converting the data stream into a neutral form that is independent of the actual ermvinal. Tn thiy

=~
'
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way, the rest of the system can be terminal independent. Data is passed normally from the VTl to
the Forms Processor where all of the forms logic is contained.

The Forms Processor addresses the Form Processor Application !nterface which interfaces
10 the Application. The forms are described using the Form Editor and stored in the screen format
database. The application program then can interface with high level commands without concern
for the actual format of the screens. The programmer is only concerned about the name of the form
and the name of the data on the forms. The User Interface Management System provides the
interface to the NTM, which is the subsystem for messages and requests to initiate applications.
The UIMS also allows messages to be routed directly where this is needed. The direct routing, or
pass through mode, is used in some existing applications that already have screen formatting
capability, and are written expecting to be addressing real terminals. In this case, a VTl is added to
the application to do the appropriate conversion between real and neutral form.

> APPLICATION
USER NEUTRAL PROGRAM
DATABASE DATA
MANIPULATION APPLICATION
LANGUAGE INTERFACE

1

7-.__. DRIVER
NETWORK

TRANSACTION
MANAGER f‘.————q

N USER INTERFACE

FORM MONITOR
DEFINITION
b——ﬁ FORM
PROCESSOR
EYX
VIRTUAL 0666666604

\ J TERMINAL

Figure 2-9. User Interface
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2.3.3 Network Transaction Mapager

The subsystem which controls or manages all 1ISS activities is called the Network
Transaction Manager (NTM). All information which travels around the IISS system between
different components is in the form of messages. The NTM manages all messages by receiving
and interpreting messages, authorizing messages to be sent and addressing, logging, routing and
sending messages. The NTM manages all computer programs by requesting the appropriate
computer operating system to start and stop a program, by delivering and picks a program and by
monitoring program status. Finally, it maintains system capability by starting up and shutting
down the system and by monitoring and recording system status.

START
PROGRAM NETWORK
TRANSACTION
MANAGER
STOP NTM
PROGRAM

INTERPRET

AUTHORIZE
LOG

Figure 2-10. Network Transaction Manager

2.3.4 Communication

The subsystem which allows communications between computers and addresses the
problems of data timeliness and passing of data, is called Communications (COMM). COMM
contains both hardware and software. The hardware consists of an area network which connects
several computers. There is a copy of the COMM software for each link on each computer. Each
copy is responsible for communications with one of the other computers. The majority of the
software is the same on all computers. A small amount of software called the Interhost
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Communication Primitives (IHC) are responsible for interfucing to cach computer. These are
machine dependent and must change for each different computer implementation.

Generic COMM
Protocol
Communication
(COMM)
Interprocess
Communication
Primitives (IPC)

Figure 2-11. Communication Modules
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SECTION 3
REFERENCE DOCUMENTS

The following information provides information on documents that relate to HSS.

3.1 Previous Interim Reports
This is the Final Technical Report provided by the DAPro project. This report deals with
the completion of the CDM enhancements that incorporate IDEF1X, ML/MT-NET, three-

dimensional graphics, and the relocation of the Test Bed. The next section gives a detailed list of
the documentation accompanying specified DAPro software products.

3.2 Test Bed Life Cycle Documents

The following set of prefixes defines the types of manuals that are listed in this section.

CMA Configuration Management Administration
CMU Configuration Management User
DS Development Specification

EIF Enterprise Integration Framework
FTR Final Technical Report

IRD Information Resource Dictionary Standard
ITR Interim Technical Report

OM Operator Manual

PRM Programmer’s Reference Manual
PS Product Specification

QAP Quality Assurance Plan

SAB Software Availability Bulletun
SCD System Control Document

SDS System Design Specification
SRB System Release Bulletin

SRD System Requirements Document
STP System Test Plan

STR System Test Report

SUM System User's Manual

TCD Technical Control Document

UM User's Manual

UTP Unit Test Plan

The list on the following nages shows the documents provided as part of the DAPro
project. These are the documents that are updated and included with the 1ISS 3.0 release software
package. Also shown in this section is a graphical representation of the documents and how they
are organized. This section lists the volume number, what figure the document is represented in,
the configuration item number, and title of the document.
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Volume Part  Figure Configuration
Number Num. Number Itemm Number Tide
1 1 Figure 3-1 FTR620300001 Project Overview: Exccutive Summary
11 1 Figure 3-1 FTR620300002 Project Overview: Techmical Summary
111 1 Figure 3-1 QAP620320000 Quality Assurance Plan
I 2 Figure 3-1 SUM620320000 System Administrator’s Guide
I1I 3 Figure 3-1 TCD620321000 Technical Control Document
11l 4  Figure 3-1 SCD620322000 Schedule Control Documeint
It 5  Figure 3-1 SUM620323000 System User's Manual
111 6  Figure 3-1 CMU620324000 SCM User's Manual
431 7  Figure 3-1 CMA620324000 SCM Administrator's Manual
1l 8  Figure 3-1 DS 620324000 SCM Development Specification
a1 9  Figure 3-1 UM 620324000 Software Development Guidelines
I 10 Figure 3-1 SUM620324000 System Software Document
i 11 Figure 3-1 OM 620324001 VAX Install Guide for Executable Code
11 12 Figure 3-1 OM 620324002 IBM Installation Guide
111 13 Figure 3-1 UM 520325000 DM User's Manual
i1 14 Figure 3-1 SUM620325000 FAD Administrator's Manual
I 15  Figure 3-1 SRB620326000 Software Release Bulletin
11 16  Figure 3-1 SAB620326000 Software Availability Bulletin
I 17 Figure 3-1 OM 620324003 VAX Installation Guide for Source Code
v 1 Figure 3-1 SRD620340000 System Requirements Document
v 2 Figure 3-1 SDS620340000 System Design Specification
v 3  Figure 3-1 STP620340000 System Test Plan
IV 4  Figure 3-1 STP620340001 System Integration Test
v 5  Figure 3-1 STR620340000 System Test Report
v 6 Figure3-1 EIF620350001 EIF Technical Report
v 7 Figure3-1  EIF620350002 EIF Technical Report
A% 1 Figure3-2 UM 620341001 CDM Administrator's Manual
\Y 2 Figure 3-2 UTF620341000 CDMP Test Case Report
\% 3 Figure 3-2 TBM620341000 CDMP: IDEF] Model of the CDM -- CDM
Development Specification
\Y 4  Figure 3-2 UM 620341002 Information Modeling Manual - IDEF1X
A 5  Figure 3-2 DS 620341100 NDDL Processor Development
Specification
\% 6  Figure 3-2 PS 620341100 NDDL Processor Product Specification
\Y 7  Figure 3-2 UM 620341100 NDDL User's Guide
\% 8  Figure 3-3 PRM620341200 NDML Programmer's Reference Manual
\% 9 Fi 33

10
11
12

< < < <

13

Figure 3-3
Figure 3-3
Figure 3-3

Figure 3-3

DS 6203412090

PS 620341200
PS 620341211
PS 620341212

P35 620341213

3-2

NDML Precompiler Development
Specification -- CDMP Development
Specification

NDML Precompiler Control Module
Product Specification

NDML Precompiler Parse Application
Program

NDML Precompiler Parse Proccess
Division Product Specification
NDML Precompiler Parse NDML Product
Specification
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Volume Part  Figure Configuration
Number Num. Number Item Number Title

\% 14 Figure 3-3 PS 620341231 NDML. Precompiler Transform NDMI.

\Y 15 Figure 3-3 PS 6203 412232  NDML Precompiler Decomposition
Concept

A 16 Figure 3-3 PS 620341251 NDML. Precompiler Select Internal Schema

\Y 17 Figure 3-3 PS 620341252 NDMIL. Precompiler Trans Internal Schema

Vv 18  Figure 3-3 PS 620341253 NDML Precompiter Generate Conceptual
Schema

A" 19 Figure 3-3 PS 620341254 NDML Precomp Generate Oracle Request

Vv 20 Figure3-3  PS 620341255 NDML Precompiler Generate CODASYL

\Y 21  Figure 3-3 PS 620341256 NDML Precompiler Generate Total Request

\Y 22 Figure3-3 ps 620341258 NDML Precompiler Build Calls/Messages

\Y 23 Figure 3-3 PS 620341259 NDML. Precompiler Build Source Code

\Y 24 Figure 3-3 PS 620341260 NDML Precompiler Generate Support

\Y 25  Figure 3-3 PS 6203412¢1 NDML Precompiler Generate Request

A% 26 Figure 3-4 DS 620341310 Distributed Request Supervisor
Development Specitication

\Y 27  Figure 3-4 PS 620341310 Distributed Request Supervisor Product
Specification

\Y% 28 Figure 3-4 DS 620341320 Data Aggregators Development
Specification

\Y 29 Figure3-4  PS 620341320 Data Aggregators Product Specification

\% 30 Figure3-4 DS 620341330 File Utilities Development Specification

\% 31 Figure 3-4 PS 620341330 Flle Udlities Product Specification

A 32 Figure3-5 UM 620341400 CDM Subsystem Database Build
Instructions User's Manual

A" 33 Figure 3-5 UM 620341401 Define/Construct the Neutral Data
Definition for the Common Data Model
(CDM) Subsystem User's Manual

\Y 34 Figure 3-5 UM 620341403 CDM Reports and Application User's
Manual

\% 35 Figure 3-5 DS 620341410 DDL. 1o NDDL Translator Development
Specification

\"% 36 Figure 3-5 UTP620341410 DDL to NDL . Transiator Test Plan

\Y) 37  Figure 3-5 UM 620341410 DDL 1o NDDL Translator User's Muanual

\% 38 Figure 3-5 UM 620341411 DDIL. to NDDL Translator Build
Instructions User's Manual

\Y 39  Figure 3-5 DS 6203414:0 CDM Impact Analysis Development
Specitication

A% 40  Figure 3-5 UTP620341424 CDM Impact Analysis Unit Test Plan

\% 41  Figure 3-5 UM 620341420 CDM Impact Analysis User's Manual

\' 42 Figure 3-5 UM 620241401 Impact Analysis Build Instructions User's
Manual

Vv 43 Figure 3-5 DS 620341470C CDM Compare Utility Development
Specification

A 44  Figure 3-5 UTP620341430 CDM Compare Uttlity Unit Test Plan

\Y 45  Figure 3-5 UM 620341470 CDM Compare Unlity User's Manual

\Y 46 Figure 3-5 UM 62034143 CDM Compare Utility Build Instructions
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Volume Part  Figure Configuration
Number Num. Number Item Number Title
A 47  Figure 3-5 UM 620341440 SQL User's Manual
\Y% 48  Figure 3-5 PRM620341440 SQL Reference Manual
\Y 49 Figure 3-5 IRD620341500 CDM IRDS Feature Evaluation Repon
A4 1 Figure3-6 DS 620342000 NTM Development Specification
Vi 2 Figure3-6  PRM620342000 NTM Programmer's Guide
V1 3 Figure3-6 OM 620342000 NTM Operator's Manual
VI 4  Figure 3-6 SUM620342000 NTM System Programmer's Manual
VI 5  Figure 3-6 PS 620342100 NTM Monitor Product Specification
Vi 6  Figure 3-6 PS 620342200 NTM MPU Product Specification
VI 7 Figure3-6 PSS 620342300 NTM Services Product Specification
VI 1  Figure 3-7 DS 620343000 COMM Development Specification
VII 2 Figure 3-7 PS 620343100 Generic COMM Protocol Product
Specification
VIL 3  Figure 3-7 PS 620343200 VAX IPC Product Specification
VII 4  Figure 3-7 DS 620343300 IBM IHC and IPC Development
Specification
ViI 5  Figure 3-7 PS 620343400 File I/O Primitives Product Specification
VII 6  Figure 3-7 UTP620343400 File [/O Primitives Unit Test Plan
VIII 1 Figure 3-8 OM 620344000 Terminal Operator's Guide
VHI 2 Figure 3-9 DS 620344100 User Interface Services Devel Spec -- User
Interface Management System Development
Specification
VIII 3  Figure39 ps 620344100 User Interface Services Product
Specification
VHI 4  Figure 3-9 UTP620344100 User Interface Services Unit Test Plan
Vil 5  Figure 3-9 DS 620344200 Form Processor Development Specification
Vi 6 Figure3-9 UM 620344200 Form Processor User’'s Manual
VI 7 Figure3-9  uUTP€20344200 Form Processor Unit Test Plan
VIII 8  Figure 3-9 PS 620344200 Form Processor Product Specification
VIII 9  Figure3-10 uTP620344403  Graph Definition Language
VIII 10 Figure 3-10 UTP620344220 Graph Support System
vill 11  Figure 3-9 DS 620344300 Virtual Terminal Development Specification
VIII 12 Figure 3-9 PS 620344300 Virtual Terminal Product Specification
VIII 13 Figure 3-9 UM 620344300 Virtual Terminal User's Manual
VIl 14 Figure 3-9 UTP620344300 Virtual Terminal Unit Test Plan
VIl 15 Figure 3-10 UM 620344400 Forms Editor User's Manual
VI 16 Figure3-10 DS 620344401 Forms Language Compiler Development
Specification
VIII 17 Figure3-10 ps 620344401 Forms Language Compiler Product
Specification
VIII 18 Figure 3-10 UTP620344401 Forms Language Compiler Unit Test Plan
vill 19  Figure 3-10 DS 620344402 Forms Driven Editor Development
Specification
\21i 20 Figure 3-10 PSS 620344402 Forms Driven Editor Product Specification
VIl 21  Figure 3-10 UTP620344402 Forms Driven Forms Editor Unit Test Plan
VI 22 Figure3-10 DS 620344403 Graph Language Development Specification
Vil 23  Figure 3-10 DS 620344501 Rapid Application Generator and Report

3-4

Writer Development Specification




FTR620300001
30 September 1990

Volume Part Figure Configuration
Number Num. Number Item Number Tide

VHI 24 Figure3-10 pPS 620344501 Report Writer Product Specification

VHI 25 Figure 3-10 UM 620344501 Apphication Generator User's Manual

VI 26 Figure3-10 yTP620344501 Report Writer Unit Test Plan

VIl 27 Figure3-10 pS 620344502 Rapid Application Generator Product
Specification

VI 28 Figure 3-10 UTP620344502 Rapid Application Generator Unit Test Plun

VIII 29 Figure 3-10 DS 620344600 Text Editor Development Specification

VI 30 Figure3-10 psS 620344600 Text Editor Prod Specification

VI 31 Figure3-10 yM 620344600 Text Editor User's Manual

VIII 32 Figure3-10 UTP620344600 Text Editor Unit Test Plan

VIII 33 Figure 3-8 DS 620344700 Application Interface Development
Specification

VIII 34  Figure 3-8 PS 620344700 Application Interface Product Specification

VIII 35 Figure 3-8 UTP620344700 Application Interface Unit Test Plan

VIII 36 Figure 3-8 UTP620344800 Layout Optimization System Unit Test Plan

VI 37 Figure 3-8 DS 620344800 Layout Optimization Sysiem Development
Specification

VI 38 Figure3-11 DS 6203449C0 Electronic Documentation System
Development Specification

VIHI 39 Figure 3-11 UM 620344200 Electronic Documentation System User's
Manual

VIII 40 Figure3-11 UTP620344901 SGML Tagger Unit Test Plan

VI 41 Figure 3-11 yTP620344902 EDS Parser Unit Test Plan

VIII 42 Figure 3-11 UTP620344903 EDS Document Type Definition Unit Test
Plan

VI 43 Figure 3-11 UTP620344904 EDS Layout Editor Unit Test Plan

VIII 44 Figure 3-11 UTP620344905 EDS Document Formatter Unit Test Plan

VI 45 Figure 3-11 UTP6203449006 EDS MacPaint to Postscript Unit Test Plan




Documentation Tree-11SS Program
3.6

30 September 1990

FTR620300001

peloxg SSIX

~—

(" N ( N (" €00v2£029 WO\ ( )
Z00%2Z€0Z9 WD
0002%£0I9NS 100¥Z€£029 WO
000Z¥EDZ9 WD 200TVEDTS W 000PZE029HIS
000CtC0I9%kald T001¥E0Z9 Wn 00092E0co8YS 000¥Z£029 W
000ZbE079 S 0001bE0ZodIN] | 0009ZE0Z58S 000bZE079 Sa
SICPEE0Z9 WO 000ZPE 0L I00SZE0IHNS 000bZE029%D
R zabeuay 000G62£029% WN 000b2E 023D 000C2E0CHANS
c0a+muEJEn.vU UOTOPSUR L] T sxevore 11
\ opomien 2z ) (BAR0 uowmp 1iz) \WRE0G €1 J \ arem
1 ] _ [ —1
Z000SE0294Td _
" Q0CZE0Z9B
T0005€0T9413 0022e0293W@S
0000¥EDZIYLS ooawmomm%%
T000YE£0294LS ooowmomwma
0000¥%£0294LS 0002¢€029
00009£029Sas
0000%£029CS Jwewsbeury
uotyeINBTIUOD
woysis T
\\ SSII 2/
\. S
_ S -
c000€0294LI
T000€£0Z9ULA

-1

‘igure 3




FTR620300001
30 September 1990

2.1 Tamee Data
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Processor Precorpiler Recuest.
Proocessor (M 620341400
DS 620341100 PRME20341200 1 620341401
PS 620341100 DS 620341200 UM 620341403
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Figure 3-2. Documentation Tree-Common Data Model
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Figure 3-3. Documentation Tree-NDML Precompiler
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2.1.3 NDML
Request
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Figure 3-4. Documentation Tree-NDML Request Processor
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Figure 3-5. Documentation Tree-Utilities
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(2.2 Network )
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Figure 3-6. Documentation Tree-Network Transaction Manager
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Figure 3-7. Documentation Tree-Communication
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2.4 User
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Figure 3-8. Documentation Tree-User Interface
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Figure 3-10. Documentation Tree-UI Development System
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3.2 Ordering Documents From NTIS

Additional DAPro documents can be purchasced from the Nationad Technical Information Service (NTIS).
To obtain price and ordering information you can telephone N'TIS directly at 1-800-336-4700. Make surc that you
provide NTIS with the report number, volume and part number, plus the N'TIS accession number when calling.

NTIS
Yolume Part Accession#  Title
I 1 Project Overview: Eixecutive Summary
I 1 A252445 Project Overview: Technical Sumimary
1 1 A250105 Quality Assurance Plan
11 2 A250106 System Admimstrator's Guide
98! 3 A250107 Technical Control Rocument
14 4 A250108 Schedule Control Document
111 5 A250100 System User's Manual
I 6 A250110 SCM User's Manual
111 7 A250111 SCM Administrator's Manual
I 8 A250112 SCM Development Specification
41 9 A250113 Software Development Guidelines
11 10 A250114 Systemn Software Document
111 11 A250115 VAX Install Guide for Executable Code
1 12 A250116 IBM Installation Guide
m 13 A250117 DM User's Manual
1 14 A250118 FAD Administrator's Manual
I 15 A250119 Software Release Bulletin
111 16 A250120 Softwarce Availability Bulletin
Hi 17 A250121 VAX Installation Guide for Source Code
18% 1 A250122 System Requirements Document
v 2 A250123 System Design Specification
v 3 A250124 System Test Plan
v 4 A250125 System Integration Test
v 5 A250126 System Test Report
Iv 6 A252446 El¥ Technical Repon
v 7 A252525 EIF Technical Report for Electronics
\Y 1 A250448 CPM Administrator's Manual
v 2 A252447 CDMP Test Case Report
\Y 3 A252448 CDMP: IDEF! Model of the DM -- CDM Development
‘ Specification
v 4 A252449 Information Modeling Manual - IDEF1X
\Y 5 A252450 NDDI. Processor Development Specification
v 6, Section 1 A252451 NDDI. Processor Product Specification
\Y 6, Section 2 A252528 NDDI. Processor Product Speciticaton
\' 6, Section 3 A251997 NDDI. Processor Product Specification
\% 6, Section 4 A251998 NDDL. Processor Product Specification
\Y 6. Section 5 A251999 NDDI. Processor Product Specification
A% 6, Section 6 A252053 NDDI. Processor Product Specification
4 7 £250449 NDI. User's Guide
\Y 8 AL50450 NDML. Programmer's Reference Manual
\Y 9, Section i A252529 NDML. Precompiler Development Specification -- CDMP
Development Specification
v 9, Section 2 A252526 NDMI. Precompiler Development Specification -- CDMP

Development Specification




\Y 9, Section 3 A252530 NDML. Precompiler Development Specification -- CDMP
Development Spexification

\Y 9, Section 4 A251958 NDML. Precompiler Development Specification -- CDMP
Development Specification

A% 9, Section § A252827 NDML. Precompiler Development Specification -- CDMP
Development Specification

v 10 A250451 NDMI. Precompiler Control Module Product Specification

A% 11 A252452 NDML Precompiler Parse Application Program

v 12 A250452 NDMI. Precompiler Parse Process Divi: on Product
Specification

A 13 A250453 NDMIL. Precompiler Parse NDML Product Specification

Vv 14 A250454 NDMIL. Precompiler Transform NDML

\' 15 A250455 NDML. Precompiier Decomposition Concept

v 16 A252453 NDML. Precompiler Select Internal Schema

v 17 A250456 NDML Precompiler Trans Internal Schema

A% 18 A251031 NDML. Precompiler Generate Conceptual Schema

\' 19 A250457 NDML. Precomp Generate Oracle Request

\% 20 A250458 NDML Precompiler Generate CODASYL

\Y 21 A252454 NDML Precompiler Generate Total Request

Vv 2 A250459 NDML Precompiler Build Calls/Messages

\% 23 A250460 NDML. Precompiler Build Source Code

v 24 A250461 NDML Precompiler Generate Support

\Y 25 A250462 NDML Precompiler Generate Request

v 26 A250463 Distributed Request Supervisor Development Specification

A% 27 A250464 Distributed Request Supervisor Product Specification

\Y 28 A252455 Data Aggregators Development Specification

v 29 A252531 Data Aggregators Product Specification

v 30 A250465 File Utilities Development Specification

\ 31 A252456 File Utilities Product Specification

\ 32 A250466 CDM Subsystem Database Build Instructions User's Manual

v 33 A251432 Define/Construct the Neutral Data Definition for the Common
Data Model (CDM) Subsystem User's Manual

v 34 A250467 CDM Reports and Application User's Manual

v 35 A250468 DDI. to NDDL Translator Development Specification

A% 36 A250469 DDL. 1o NDDL Translator Test Plan

v 37 A250470 DDA to NDDL Translator User's Manual

v 38 A250471 DDL to NDDL Translator Build Instructions User's Manual

v 39 A250472 CDM Impact Analysis Development Specification

v 40 A251433 CDM Impact Analysis Unit Test Plan

v 41 A250473 CDM Impact Analysis User's Manual

\' 42 A250474 Impact Analysis Build Instructions User's Manual

v 43 A250475 CDM Compare Utility Development Specification

v 4 A250476 CDM Compare Utility Unit Test Plan

v 45 A250628 CDM Compare Ulility User's Manual

Vv 46 A250477 CDM Compare Utility Build Instructions User's Manual

v 47 A250478 SQL. User's Manual

v 48 A250479 SQI. Reference Manual

v 49 A250480 CDM IRDS Feature Evaluation Report

Vi 1 A248905 NTM Development Specification

Vi 2 A248906 NTM Programmer's Guide
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NTIS
Yolume Part Accession#  Title
VI 3 A2489%07 NTM Operator's Manual
Vi 4 A248908 NTM System Programmer's Manual
Vi h) A248984 NTM Monitor Product Specification
VI 6 A250481 NTM MPU Product Specification
Vi 7 A248909 NTM Services Product Specitication
Vii 1 A248910 COMM Developmerd Specitication
vl 2 A248911 Generic COMM Protocol Product Specification
ViI 3 A248912 VAX - Product Specification
Vil 4 A248913 IBM THC and 1PC’ Development Specification
Vil h} A248914 File /O Primitives Product Specification
VIl 6 A248915 File VO Primitives Unit Test Plan
VIII 1 A248916 Terminal Operator's Guide
VIl 2 A249205 User Interface Services Development Specification -- Users
Interface Management System Development Specification
VIII 3 A248917 User Interface Services Product Specification
VIII 4 A248418 User Interface Services Unit Test Plan
Vit 5 A248419 Form Processor Development Specification
Vil 6 A250482 Form Processor User's Manual
VIII 7 A251224 Form Processor Unit Test Plan
VIII 8 A248918 Form Processor Product Specification
Vil 9 A248919 Graph Definition Language
VIII 10 A248920 Graph Support System
vHI 11 A248983 Virtual Terminal D¢ fopmemt Specification
VIII 12 A248921 Vinsal Terminal Prisduct Specification
viil 13 A249197 Virtyal Terminal User's Manual
vill 14 A248922 Virtpal Terminal Unit Test Plan
Viil 15 A248923 Forms Editor User's Manual
Vil 16 A248924 Forms Language Compiler Development Specification
VI 17 A248925 Forms Language Compiler Product Specification
viil i A248926 Forms Language Compiler Unit Test Plan
vl 19 A248927 Formx Driven Editor Development Specification
Vil 20 A248928 Forms Driven Editor Product Specification
Vil 21 A248929 Forms Driven Forins Editor Tinit Test Plan
Vil 22 A242930 Graph Language Developmens Specification
VI 23 A250483 Rapid Application (Gienerator and Report Writer Development
Specification
vill 24 A248931 Report Writer Product Specification
vill 25 A248932 Application Generator Tlser's Manual
VHI 26 A248933 Report Writer Unit Test Plan
VIII 27 A250484 Rapid Application Generator Product Specification
Vil 28 A248967 Rapid Application Generator Unit Test Plan
VI 29 A248968 Text Editor Development Specification
vill 30 A248969 Text Editor Product Specification
vill 31 A248970 Text Editor User's Manual
Vil 32 A248971 Text Editor Unit Test Plan
VI 33 A248972 Application Intcrface Development Specification
Viii 34 A248973 Application Interface Product Specification
VIii 35 A248974 Application Interface Unit Test Plan
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NTIS

Accession#  Title

A248975
A248976
A248977
A250485
A248978
A248979
A248980
A248981
A252457
A248982

Layout Optimization System Unit Test Plan

Layout Optimization System Development Specification
Electronic Documentation System Development Specification
Elecuonic Documentation System User's Manual

SGML Tagger Unit Test Plan

EDS Parser Unit Test Plan

EDS Document Type Definition Unit Test Plan

EDS Layout Editor Unit Test Plan

EDS Document Formatter Unit Test Plan

EDS MacPaint to Postscript Unit Test Plan
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